
AO-A11A 162 NEW YORK STATE DEPT OF ENVIRONMENTAL C ONSERVATION ALBANY, F/! 1/13
NATIONAL DAM SAFETY PROGRAM. MAIN MILL DAM (INVENTORY NUMBER N.-.ETC 101
SEP A1 G KOCH DACW5 79-C-0001

UNCLASSIFIED. . NL,

EEEEEEE
EIEEEEEEEE

EhmhohEmhEmhEE
mhmhosmmhml
I ll IIIIIIlllI,
EIIEIIIIIIEIIEK



ULl 6
1I25 11 .4 I .6

* MICROCOPY RESOLUTION TEST CHART

NATIONAL BUR[AU Of STAN ITS 19A3-A



SCC PIY CLA1suFICATI1j- OV THIS PACE ?Me". D.. UgWsq4

REPORT DOCUMENITATION PZE P&CEM

Phase~~~S I npetW Rpr OP REPORT 6 PERIOD COVZRSO
Phas I nspctio ReortPhase I Inspection Repoct

.gMain Mill Dai National. Dan& Safety Prosram
Lover Chimplain Basin, Clinton County, NY s. Pasromon DARE ninor ,.weSm
inventory No. MY0026 2 a _____________

u.~o a. 6'5. WTAT CRopAt NWrnE6W"

"1 GEORGE KOCH -*DC~-9COo

it9. PERPwon~iIG oOANIZ&110N HAM* AND.APORMS PM&A C& LFT004E A

pmf New Yor~f State Department of Enviroeaeal: fo. /..n

oConservat ion 50 Wolf Road .(

Albany, New York 12233 *--
pm jI. C 7R05j.UO OPoe PI K M A!ID %DDass V.xin

Department of the-ArMy ,i
26 Federal Plaza New York-bidrict, WEKIS N M . AE

New York. Nfew Ygrk 10287 _ ___________

let 4. MOITOR1UO ALOENCY NM.K S AOOAESSWIdN-h-AC-e*JIM 0O0-V IS- SECURITV CCASS. (O We .P
~ Department of the Army

26 Federal Plaza New York District., CofE I3NCLISSIFED
New York, .MY 10287 10 I IAINOWG a

I.. ""TNIION STATKUENT W. hIo R-P". 10 7
a approvai iuc pubiic release; Distribution unlimited.

Li I W DS TIOIS STATEMENWT (*job b &d.. .eobuudfaWCk 291dIffee" A- f1.m o Iwo,

-. ft. SUIPPLEMENTARY NOTES..-

21 REV W..* .CW~ n g * -. -- "d8"g rWe m

.5 Dan Saety
S~~Mi M~ - Pam.,dE I

Uisual Inspection. .

lydvology, Structural Stabili1ty .pq Cik1kupiai

Ihia report provides informatioa acd anaJlysis on tVe- ph7si.=L. condition og tha
dam as of the report date.. Inf,3matt1x and analysis are based oni yisua3.
inspection of the dam by the per fomraf orsaaftatiou.

~' Visual 'inspection of this dam did not reveal conditions which
consti tte an immtedi ate hazard to human life or property. However, the t

.* dm has some deficiencies which require further engineering investigations
f ~~atd remedial work. .-,_9 p 4

* W 147 ~sm.oe~owsss~e~suw0.2

A. ~ .- S~VCL~lAV,@ m'~e ~~



T LIUPICAYWO OF T" WS A no

Structural stability analyses performed for this report indicate
that the spillway section is unstable for all conditions studied. The
analysis was based on the limited information available and so may not
reflect existing conditions. However, the analysis does indicate that
there is a serious question concerning the stability of this dam and
further investigations are required.

It is recommended that within-3 months of the date of notification
of the owner, investigations into the structural stability deficiencies
should be commenced. These studies should include developing accurate
cross sections of the dam, progressing subsurface explorations, and coring
the dam. This information should then be incorporated into a detailed
be determined. Required changes of the structure should be completed ithin

18 months.

The spillway, while only having sufficient capacity to discharge
20 of the Probable aximum Flood (PHF) is considered to be inadequate. For
such a large storm event, a high tailwater condition would occur, resulting 1
in the flooding of downstream hazard area. Hence, dam failure during a large
storm event would not significantly increase the hazard to loss of life down- | _
stream from that which would exist Just before overtopping failure.
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Tis report Is prepaxe Uderguidance contained In the

Mnesetigatious. Copies of these guidelines may be obtained from
the Office of Chief of hngiseea., Washingtom, D.C. 20314. The
Purpose of a Phase I aesga isL to idetify uxpedtiously
those dom which =ay pose harnds to bae Life or property. soe

* assessent Of the general condition of doe da is based ipon available
data ed Visual Inspections. Detailed Ivstiatio, end ma041700s
Involving topographic mapping. subsurf ace Investigations. tasting
And detailed 0o1p tali evaluations are boeon the scope of &
Phase I Zaratigion; however, the tuastigation is Intended to
identf may used for such studies.

In rVi100ing thais port, it sbould be realized that the reported
* condition of the da Is based on observations of field conditions

at the tine of Inspection along with data available to the Inspection
* I teen. In cuses where the reservoir ws Lowered or dxained prior to

Inspection, such action, while Imroving the stability and safety of
the dme removes the normal load an the structure and may obs cue
certain conditions which might othervise be detectable if inmpacted
under the normal operating environment of the structure.

It Is Important to note that the condition of a dam depends on
nusou and constntly chagig Internal and wmzaal conditions,
and La evolutionary In nature. It would be Incorrect to asm that
the present condition of the dm will continue to represenc the
condition of the dm at so=a point In the future. Only threo* frequent
Inspectios ca vssfet conditions be detected and only through coutamsed
care ad mainteance can these conditions be prevented or corrected.

Phase I inmpaction* are not Intended to provide detailed hydrologie
end hydraulic ialyses. In accordance with the establihd Guidelne,
the Spillway Test flood La based on the estimated "Probable Nais
MWad for the region (greatest reasonably possible storm rmeff), or
fresti... thereof. Meaws of the sanitude and rarity of such a stoxm.
event, a finding that a spillway will not POss the test fuood should
met be Interpreted as necessarily posing a highly Inaequane couditios.
2Me test flood provides a measure of relative spillway capacity ed

* sas as a aide In daeaudlag the need for more deindied bhpduogit
md bydmaull. studies, sonsidertag the slas of the d, its general
sm~tift Md the do"MetrMa damae Potential.
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PHASE I INSPECTION REPORT
,NATIONAL DM SAFETY PROGRM

Nm of Dam: Paifn Mill Dam

(I.D. No. NY-262)

State Located: New York

County: Clinton

Watershed: Lake Champlain Basin

Stream: Saranac River

Date. of Inspection: June 16, 1981

ASSESSMENT

Visual inspection of this dam did not reveal conditions which
constitute an immediate hazard to human life or property. However, the
dam has some deficiencies which require further engineering investigations
and remeIal work.

Structural stability analyses performed for this report indicate
that the spillway section is unstable for all conditions studied. The
analysis was based on the limited information available and so may not
reflect existing conditions. However, the analysis does indicate that
there is a serious question concerning the stability of this dam and
further investigations are required.

It is recommended that within 3 months of the date of notification
of the owner, investigations into the structural stability deficiencies
should be commenced. These studies should Include developing accurate
cross sections of the dam, progressing subsurface explorations, and coring
the dam. This information should then be incorporated into a detailed
stability evaluation and the need for modifications to the structure should
be determined. Required changes of the structure should be completed within
18 months.

The spillway, while only having sufficient capacity to discharge
20% of the Probable Maximum Flood (PW) is considered to be inadequte. For
such a large storm event, a high ta1lwater condition would occur, resulting
in the flooding of downstream hazard area. Hence, dom failure during a large
storm event would not significantly increase the hazard to loss of 11fe down-
stream from that which would exist Just before overtopping failure.

Other deficiencies noted should be corrected within 12 months of
the date of notification of the owner. Mong the required actions are the
following:

1. Cut trees and brush growing onthe non-overflow embaenkmt
section at the left and of the

=L -k7



2.* Investigate the area where the sanitary sewer line goes through
the embankment to assure that the backfill material is suffi-
ciently impervious.

3. Develop an emergency action plan for the notification and
evacuation of downstream residents.

George Koch
Chief, Dam Safety Section
New York State Department
of Environmental Conservation

NY License No. 45937

Approved By: New York District En Ineer
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c. Size Classification
This am Is 26 feet high and has a storage capacity of 1413 acre-feet.
Therefore, the dam is in the intermediate size category as defined
by the wRecamended Guidelines for Safety Inspection of Dams.

d. Hazard Clif Icain
The a is classified as high* hazard due to the presence of a
trailer park and substantial development, including the City of
Plattsburgh, downstream of the dam.
e. OwnershipThis dam ls owned by the Imperial Paper Company. The company's

address is Underwood Avenue, Plattsburgh, New York 12901. Hr. George
La Tulippe is the Chief Engineer for the plant. His assistant is
Mr. Roy McGee. Their phone number is (518) 563-3800.

f. Purose of Dam
This da impounds a reservoir used for the generation of electrical
power. The electricity generated is used by the owner.

g. Desion and Construction History
There was no information available concerning the original design or
construction of this dam. An old inspection report indicated that the
dam was built in 1909 by John J. Cunningham.

h. Normal Operating Procedures
There are no prescel5ed operating procedures for this structure. The
flashboards on the spillway section remain in place year round.

1.3 PERTINENT DATA

a. Drainage Area 608 square miles

b. Discharge at Dam Water Surface Elev. (Cfs)

Spillway: 193.8 15,820

190.3 6,420

188.5 2,846
Flood Gate (fully open): 193.8 2,146

186.0 1,415
Powerhouse: - -

-2-
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c. Elevation (USGS Datum)
Top-of- Dm (@ Left embankment) 193.8
Top-of-Closed Flood Gate 190.3
Top-of-Flashboards 188.5
Spillway Crest 186.0
Flood Gate-sill 174.0

d. Reservoir-Surface Area (acres)
Spillway Crest 83.6

SStorag CeDacty (acre-feet)
Toie-O i 1413
Top-of-Flashboards 970
Spillway Crest 761
Flood Gate-Sill 310

f. Dam
e -Concrete and masonry spillway gravity section;

embankment section with core wall at left end
of dam

Dam Length (ft) 715

q. Spillway

Type - Concrete and masonry overflow weir with
2.5 feet of flashboards across entire crest

Length (ft) 225

h. Sluice Gates

Type- Two timber and steel channel gates controlled
by electric mechanism located above gates

Size of Gates (approximate) 5' x 12'

-3-
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SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAWL DATA

Thean Mill Dam is located in the Champlain lowlands physiographic
province of New York State. The Champlain Lake Plain is a low, relatively
flat area underlain with marine clays and limestone. Drift deposits and
peat bogs are common in the northeast portion of the plain. Bedrock in
the area is from the Ordovician era (435 to 500 million years ago).
A review of the Brittle Structures Map of New York indicates that there
is a topographic linear feature in the vicinity of the dam.

Surficial soils in the area are the result of glaciations during the
Cenozoic Era, the last of which was the Wisconsin glaciation.

b. Subsurface Investigations
No records of any subsurface investigations performed in the icinity
of this structure could be located.

2.2 DESIGN RECORDS

No design records for this structure could be located.

2.3 CONSTRUCTION RECORDS

The only information available concerning the construction of this dam
was included on a Conservation Commission inspection report, a copy of
which has been included in Appendix F. This report states that the
dam was constructed by John J. Cunningham. The report was prepared by
Mr. Cunningham and included sketches of the dam.

2.4 OPERATIONS RECORDS

There were no operations records available for this structure.

2.5 EVALUATIO N OF DATA

Data used for the preparation of this report was obtained from the
Department of Environmental Conservation files. The information avail-
able was very limited and analyses performed for this report had to be
based on sketches from an old inspection report and on data and measure-
mets gathered during the visual inspection.

-4-



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the Main Mill Dam was conducted on June 16, 1981.
The weather was sunny and the temperature was in the aid-eighties. The
water surface at the tim of this inspection was at the level of the
top of the flashboards, with soe water spilling over the crest.

ThespiITIj composes the major portion of this dam. At the tim of- the
inspection, water flowing over the flashboards made a detailed inspection
of the downstream face impossible. No serious deficiencies were noted on
the portions which were visible. Mr. NcKee of the Imperial Paper Company
reported that a gunite-type grouting was done on the spillway section in
1975. He stated that this work significantly reduced the leakage through
the masonry.

c. .on-Overflow S egmnt
inspection or the nonoverflow segment, at the left end of the dam, was
hampered by trees and brush growing on the embankment. The vertical
alignment of this section was slightly irregular but generally satisfactory.
There was no indication of any sloughing or subsidence. No seepage or
wet areas were observed. There was no slope protection on the upstream
slope although there was a small area of concrete paving protecting the
right end of the embankment (adjacent to the sluice gates).

An excavation had been made through the embankment to install a sanitary,
sever 1ine from the plant. There was a manhole in the center of this area.
The backfill material near the surface was crushed stone. It was not
known whether the remainder of the backfill was compacted properly to
assure the imperviousness of the embankment.

d. Sluice Gates
Te sluice gates at the left end of the spillway appeared to be in
satisfactory condition. There were several leaks between the timbers
and the steel channels which supported them. There was also some leakage
under the gates. The control mechanism, located above the gates, was in
satisfactory condition. The gates were reported to be operational and
are opened several times each year.

nor--cnJcrte deterioration was noted on several of the exterior sur-
faces of the powerhouse. The trashracks and two vertical slide gates
on the upstream end appeared to be in satisfactory condition. Ther was
minor wetness on the interior walls of the pwerhouse but the overall
condition was satisfactory.
f. , pome Shnl

aomtram cennl below this dam Is the normal river bed, having ex-
posed bedrock and numerous boulders scattered along the botto.

-5
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3.2 EAVAUTION OF OBSERVATIONS

Visual obseration revealed several deficiencies on this structure.
The following items were noted:

1. Trees and brush grwng on the non-overflow ambanhesmt section
at the leaft end of h dA.

2. Crushed stone backfill material in the area wuhom the sanitary
sewer line had been placed through the emankent.

3. inor ILeaag on the sluice gates between the timers and the
steel channels supporting the. as well as under the gates.

4. inor concrete deterioration on the exterior surfaces of the
power house.

Pe4......
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SECTION 4: OPERATION MeD MINTENANCE !_Ao=UE

There are no prescribed o~rti, rocdures for this dam. Flash-
boards rasin in place oa tecst year read. The sluice
gates are opened when the owner vaits to drop the water level in
the reservoir.

4.2 PAINTNACE OF M

Noi I maintenance is performed as required by the owner.

4.3 VMIK SYVTM IN EffEC

No apparent warning system for evacuation of dmmnsbri reuidmntl
is present.

4.4 EVALUATION

The operation procedures for this 4w are satisfactory. Some increased
t maintenance efforts are required to correct some of the deficiencies

noted in Section 3.

24



SECTION 5: HYDROLOSIC/YDMWLIC

5. DRImEm AREA CHARATERISTIC

The delineation of the contributing watershed to this dam is
indicated on the map titled "Orainage Area Nap - Main Mill Den"
(Appendix C.) The irregular but somewhat rectangular-shaped,
northeast-soutwest oriented watershed of some 608 square miles
is comprised of relatively undeveloped lands consisting of forests,
open fields, woodlands, and mountains. The slope along the Saranac
River main stem is flat to moderate, with abrupt changes in elevation
occurring at nine run-of-river dams located between this site and
Saranac Lake. However, the hills and mountains throughout the
watershed have steep slopes with those hills foring the watershed
divide ranging in elevation from 2000 to 4600 feet above the reservoir.

Numerous bodies of water within the drainage basin lie primarily
in the upper reaches of the watershed; these being Lake Clear, Lake
Colby, the Upper Middle and Lower Saranac Lakes, Lake Kiwassa and
Oseetah Lake (all within the Lake Flower subbasin) plus Rainbow Lake,
Lake Kushaqua, Loon Lake, Franklin Falls Pond, Union Falls Pond and
Silver Lake. The lower end of the watershed contains only Patterson
Reservoir and Head Reservoir as sizeable bodies of water.

The mjor tributaries to the Saranac River min stem are the North
Branch of the Saranac River and Silver Lake Brook. Many smaller
strems connect the numberous lakes and/or discharge directly to the
min stem. There are no known flow diversions either into or out of
this watershed.

5.2 NMLYSIS CRITERIA

No hydrologic/hydraulic information was available regarding the
original design for this dam. Therefore, the analysis of the flood-
water retarding capability of the dam was performed using the Corps
of Engineer's HEC-1 computer program, Dam Safety version. The computer
program develops inflow hydrograph using the "Snyder Unit Hydrogreph"
method and then reservoir and/or channel routs the hydrogrephs using the
"fodified Pulsw flood.routing procedure.

The Probable Naximm Flood (PIW) reservoir routed, outflow hydrograph
at the upper subbasin, controlled by the Lake Flower Din, was input
directly to the progra.

The lagged hydrograph was then channel routed dam the Saranac River
to this site but the nine intervening run-of-river dams were not taken
into account for floodwater attenuation. The resulting runoff hydro-
graphs ware then combined at this dam and flood-routed over the spillway.

8
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The spillway design flood selected for analysis was the Probable
Maximm Flood, in accordance with the Recamended Guidelines of
the U.S. Army Corps of Engineers. The PF event is that hypothetical
storm event resulting from the most critical cobination of rainfall,
minimm soil retention, and direct runoff to a specific site that is
considered reasonably possible for a particular watershed.

The Corps of Engineers' Upper Hudson and Mohawk River Basin study
(ref.7) was used to obtain hydrograph parameters, rainfall loss
rate values of 1.0 inches (initial) and 0.1 inches per hour (constant)
and base flow parmeters. Precipitation values used in the analysis
were obtained from the Weather Bureau publication, HlR 33.

5.3 SPILLAUY CAIT

The single, vogated 225 foot long, concrete and masonry spillway was
analyzed for welr flow using a discharge coefficient, C, of 3.2.
Although there poese tly exists 2.5 feet of wooden flashboards on
the crest, the floodater analysis assumed .no flashboards in place.
There also exists a flood gate at the left end of the spillway. The
gate, with a computed discharge capacity of 2146 cfs fully open for a
water surface at the spillway crest, was assumed in the closed position
for the floodwater analysis. Also, no additional discharge capacity
through the hydropower machinery inside the mill at the right end of the
dam was included. The computed discharge capacity of the spillway is
15,820 cfs.

The flood water analysis performed for this dam indicates that the
spillway does not have sufficient capacity for discharging one half the
PIE. For this storm event, the peak inflow Is 38,764 cfs and the peak
outflow is 38,697 cfs. The PMFrpeak inflow and peak outflow are
77,528 cfs and 77,421 cfs respectively.

5.4 RESERVOR CAPACITY

The normal water surface is at or near the top-of-flashboards (elevation
188.5 -USGS). The impounded capacity at this elevation is 970 acre-feet.
The storage volume between the spillway crest elevation and the top-
of-flashboards is 209 acre-feet. The total surcharge storage capacity
to the top-of-dao (elevation 193.8) is 652 acre-feet which is equivalent
to a direct runoff depth of 0.02 inches over the entire watershed. The
total storage capacity at top-of-dam is 1413 acre-feet.

5.5 OF B[ ,

The maximm known flood occurring on the Saranac River was recorded
* -at the nearby USGS gaing station, located 600 feet downstream of this

doe, on April 8. 1928. The recorded discharge was 11,500 cfs. For this
flow discharging entirely over the spillway, the computed water surface
is 6.3 feet above the spillway crest (elevation 192.3 USGS) Jvst 1.5
feet below the top-of-dam.

5.6 NVEL L.PIK Y POT'E1TIA

Analyses using one-half the PlE storm event indicates that the spillway

-9



does not hove sufficient atcog a h ee ufw
from one-half PW event W1l I to a Compted depth of
4.42 feet. The Peak Wtnl *mre~ ~Fis will ometo the
dam to a compted depth of U.U ftL All stem events exceeding
M0 of the PW will result Is the da beig ove toped.

5.7 EVALUATIOK

The spilimwy does not have sufficient ar discharging the
ra k outflow from one half Uhe PIF wit hUe do being ovetopped.

such. a large stem' event, is high tailwater condition would mt
likely occur resulting in the flooding of the dasnte hazard area.
Henceo the spillway capacity is net considered to he srosyIae
quate since doe failure from overtopping would not significanly In-
crease the hazard to loss of life downstrem from that which would
exist just before overtopping failure. Therefore, the spillway is
assessed as inadequate.

'It



thies;spn tL uhe , serioms, defidem-
des ~ ~ ~ ~ ~ ~ ISI U1e1e1610eqnst m vsti. Tree and brush

grWN an te am-f ee"Mt at as left adi of the don
the viual a m of this use, but me serious defects were

noted. The sluiits t h left and Of the spillway appeared to be
in satisfactory tisWith only' Smer leaka under the gates. so"e
minor Cascret oenieei was e -9Wa the Pame house at the right
end of thes dam.

aveRePort from 1913
contained asetch Of the ON'$ cross section. This sketch and
measureents, made at the time of the inspection were used to develop
the approximate cross section shown in Appendix 0. The stability
analysis performed for this report was based on this approximate
cross section. The results of the analysis are as follows:

Overturning Resultant in Sliding
SlSafety Fatrnddle Third SAfe2ty Fator

a. Normal conditions, 2.5 feet
of flashboards In place,
surface at top of flashboards, 0.94 NO 0.65

b. Water surface atsIvewy
crest (no flashbad) ice
load of 59000 lb/ft 0.81 NO 0.65

c. Flood flow; water surface
at top of dam, 7. 8 ft.
above spillway crest 0.76 NO 0.47

*d. Normal condition as in
case a. with seismic
coefficient Of 0.10. 0.88 No 0.51

This stabill nlss niaesta h spillway section of the
don is unstable for all conditions studied. The fact that thisr ~ structure has stood for eighty yars indicates that the actual safety
factors are substantially hihr than those omuted.

The analysis perfeormd was based on the available Information which
nmy not accurately renflet the existing conditions. However, this
analysis does indicate that there is a serious question concerning
the stability of this doen d that further Investigations are re-
quired.



The additional investigations should include developn accurate
cross sections of the due. Subsurface esplorations owes of
the dam should be take to obtain informtion about the structure and

~lift forme acting on the foundation. A revised stability analysis
ld be perfermdusing this data. Bsed on the results of

these analyses, the need for mdificatious to the structure should
be detemined.

sseuei ated in Seismic Zone 3. A seismic stabilityanlsi pa redfr tedoasug a seinmicrcoicient

sliding. Thorefores "hi the revised stability analysis pr
formed, seismic stability criteria should also be met.

.1MWP7-



SECTION 7: ASSESSNENT/RCOWENMTIONS

7. 1 &%SjL

a Inspection of the Min Mill Dam revealed several defic-
iencies which can affect the saf of the dom. The most serious
of these deficiencies are related to the stability of the spillway
segment of the dam.

The stability analysis performed for this report indicates that the
spillway section Is unstable for all conditions studied. This analysis
was based on the limited information available and so may not reflect
existing conditions. However, the analysis does indicate that there
is a serious question concerning the stability of this dam and further
investigations are required.

The spillway, while not having sufficient discharge capacity for passing
one-half of the Probable Mxi.. Flood, is considered to be inadequate.
For such a large storm event, a high tailwater condition would occur,
resulting in the flooding of downstream hazard areas. Hence, dam failure
during a large storm event would not significantly increase the hazard
to loss of life domstream from that which would exist Just before
overtopping failure.

b. WMo n
T hi le , 1, sufficient for the preparation of the
Phase I report, ws deficint in several respects plens or design
information could be located. Analyses performed for this report were
based on sketches from a 1912 Conservation Comission inspection report
and measurements med at the time of the inspection.

F r or e stus uold stility of the spillway section Is
required. Thes include dveloping accurate coss sections
of the dam, proresig subsurface, explorations, and coring the dam.
This information should tm be Incorporated into a detailed stability
evaluation.

The investigations of the structural stability should be comenoed within
3 moths of the date of notification of the ower. Ptmedial measm deemed
neceary as a result of this investtiOn should be cmpleted within 18
mnths. Other deficiencies noted shld be corrected win 12 month of
the daft of notification.

-13-



7.2 RECOMMNDAMURES

1. Modify the structure as necessary, based on the stability
analysis.

2. Cut trees and brush growing on the non-overflow embankment
section at the left end of dam.

3. Investigate area where the sanitary sinar line goes throuh
the manbeent to assure that the backfill imaterial issuffic-
iently ilowrVious.

4. Develop a mrgen action plan for the notification and
evacuation of downstream residents.

-14-
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1913 PHOTO OF DOWNSTREAM FACE OF STRUCTURE

CURRENT PHOTO OF DOWNSTREAM FACE OF STRUCTURE
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DOWNSTREAM FACE OF SPILLWAY SECTION

DOWNSTREAM FACE OF SPILLWAY SECTION

.1 .. . .. . .. .. ,S. ,



UPSTREAM VIEW OF POWERHOUSE

DOWNSTREAM VIEW OF POWER HOUSE



SLUICE GATE STRUCRE AT END OF SPILLEAY SECTION

SLUICE GATES, NOTE MINOR LEAKAGE
AT EDGES OF GATES

1



r

MON-OVERFLOW EMBANKMENT SECTION
AT LEFT END OF SPILLWAY

NON-OVERFLOW EMBANIENT SECTION LOOKING BACK AT SPILLWAY
CRUSHED STONE IN FOREGROUND IS FROM THE

EXCAVATION FOR THE SEWER LINE

..... .....
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71 93-13-3(9/80)
VISUAL INSPECTION CHCKLIST

1) BcDt

a. General

Name of Dam M*ii &~~A DAM

Fed. I.D. * __ _ _DEC Dam .No._-___

iver ssin LAr CIrE4,

Location: Town PE.A?7IseqRM County _______________

Stream Name SMUMAAC RIVwlk

Tributary of "-- I 1 I

Latitude (N) qq l Longitude (W) __ _ _ _'

Type of Dm C&AMA&TS * AS64V

Hazard Category ,

Date(s) of Inspection 619/ I

Weather Conditions Su__N_ &S6

Reservoir Level at Time of Inspection Ar FI.IS#4o*A& C#.EsT

b. Inspection Personnel RLL4tA E&ff U.C LsoWci'

a. Persons Contacted (Including Address & Phone No.)

Roye k&rgg ID4PrAnu IFAr COM.PANvY
U'VeI&A W46h AMP

d. History:

Date Constructed Date(s) Reconstructed

Designer ,,_,

Constructed By ONt . C dNm AIcVa.. .. . . .

owner IMPrAI. P4Pit C6Mp,1 r



a. chumstis

(1) 0iIt Material - AIKA#6WVV

(2) CUtOff Type CO&S C4JA" SC.Or#/S IMArr6 SU.VA 7Io6

(3) ZNPervious Core -CO-tf W ivd - (Lh'VrAvcGuj~ COMPO T f W

(Ii) Internal Drainage System AL8MIf

(5) Miscellaneous ________________________

(1) Vertical Alinent SWISWrMr IREGUJLAR

C(2) Horizontal Alignment SArt s rA c r#L.

(3) Surf ace Cracks Nome____________________

(Li) Miscellaneous MANV M64F CON-A,4'/d PIPE toA S A447MAPW J' 'vR
ALA 4 AAaA QW/-Acv4c aN 7r, pI z CotUS #d& rs Tbd

0. Uptreem Slope

(1) Slope (Estimate) (V:)) I '

(2) Undalivable.rowth or Debris, Animal Burrows Son kUSi.9

L.6

(3) Sloughinig, Subsidence or Depressions NOMIC



93-15-3(9/80)

(4) Slope Protection _NO ROSoLAR, Pa(grecTi§, Aci' SZ .

'rop - r#ce tr Soals CraNcotre 6-4 g(W ' t $'r r END

Of GAA'(rAgEiV A&'nc&,4r Ira 5#U&AP SC&C-r1*

(5) Surface Cracks or Movement at Toe UN1 8 VZAOf VA 9

d. Downstream Slope

(1) Slope (Estimate - V:H) I C -,

(2) Undesirable Growth or Debris, Animal Burrows SUAS-7ANWAT

Ajw~egr of6Rw- - Altus~ T.Ef

(3) Sloughi g, Subsidence or Depressions Atom& -MAoris

(L) Surface Cracks or Movement at Toe MoAl0

(5) Seepage I16AA5

(6) External Drainage System (Ditches, Trenches; Blanket)

(7) Condition Arowmd Outlet Structure * S 7/ AS4CtbA'

(8) Seepage Beyond Toe _NME,

e. Abutments - Embankment Contact

SO i

oL Ca; a

--.. . ....... .



93-15-3(9/80)

(1) Erosion at Contact NOJ

(2) Seepage Along Contact MOM

3) Drainaze System

a. Description of System_ _ _ _ __ _

b. Condition of System

c. Discharge from Drainage System .... . .

4) Instrumentation (omumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)

S-TAV:; CAC A- POUJ~ 14 4USE

US6&5 CSA C 600 Fr- INwvsv*"v or 64m~..



5) Reeroi

a. Slopes 0wP

b. Sedimentation No h &teeem sRJ~E

c. Unusual Conditions Which Affect Darn POVA't A_4,qEA Is A/

4 P&#ar Acce-cs
6) Aea. Doatrsm of Dam

a. Doimtiem Hazard (No. of Hames, Highways, etc.) CI*'r$O@1

b. Seepage, Uususl Growth _____________________

* a. Evidence of Hovenent Beyond Toe of Dam A/,Q(1

d. Condition of Downstzreu Channel Riack # 8aoiL6E C,rNv a c

7) Spillwav(s) (Includinz Dis21hare Conveyange Channel)

MPA £OM. IS OV9FcF-LO rP/4(IAj' _S'crt" - &LUM6C

G%,-e Ar LsfT I&a& of SPSA)atw Com L.vj~ CJ- LaVfe.,

a. General______________________________

b. Condition of Oevvfee Spillway -lk',1At r. a Cjte 6-r - fr

Y'm~& Room&a



9343 .30 /So)

64"sU Cows
0. C..~tta. ofifw "=Wa-pmy 76 GAS7S CA~fQe~a OP 'i4ejts

04. AV PsaC& INI 5'?'SL CNA-4ILS -Sa*c Ur~t-ms ThRb4)C

ws; or G4AMs Pius Liwr*' 44we~
Camra weA Prcmqsa afCtc~~ P*A7= W.4

Atc#.ivAy 44ovL' 7?*r A&rs

d. Condition of Discharge Conveyance Chnel SAWA RO/i ~E&

8) Reservoir Drin/Outlet'( LUCGreA&v

Type: Pipe _ _____Conduit _ _____Other_________

Material: Concrete _ _____Metal _ _____Other _______

Size: _ _ _ _ _ _ _ _ _ __Length _ _ _ _ _ _ _ _ _ _ _ _ _ _

* ~~Invert Elevations: Entrance _________Exit_________

Physical Condition (Describe): Unobservable______

Material:_____________________________

Joints: _________ ___Alignet__________

* ~~~~~Structural Integrity: ____________ ___________

Hydraulic Capability: ____________ __________

Means of Control: Gate Valve Uncontrolled

* 4 ~~Operation: Operable _____Inoperable - Other_____

* ~~~~~~~Present Condition (Describe): _________________



93-15-3(9/80)

9) ,,RIZ!l M/A
a. Concrete Surfaces ....... .. ..

b. Structural Cracking ..

c. movement - Horizontal & Vertical Alignment (Settlement) .. ....

d. Junctions with Abutments or Embanianents .,. _ ,_. _, _ ,

e. Drains Foundation, Joint, Face ......... ... ..

f. Water Passages, Conduits, Sluices . ........

S. Seepage or Leakage . . ..... ..... _ _

-q- - - - - - - - - - - - - - - - - - - - - - -



93-15-3(9/80)

h. Joints -Construction, etc.______ ______________

i. Foundation ________________________ ______

J. Abutmnts __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

k. Control Gates ____________________________

1. Approach & Outlet Channels _____________________

m. Energy Dissipators (Plunge Pool, etc.)________________

n. Intake Structures __________________________

o. Stability __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P. miscellmaneous p/



93-3.5-3(9/80)

2.0) Anyurtenant Stzitures (Power House, Lock, Gatehouse, Other)

a. Description and Condition_______ _____________

Pawap. iM(OUs C 0 1~eirr *F 7rqs kqcks - 2 ilar7cm,

5ttt 1 E6Ar-W Aa "6 &r i~ E P FIM& - r~ew 7W
Pt'o*E& IrAvroAf. - C,6 , r.4 lq F~ VW'o alt

QV-M- rW* Aftd PR-EVrj OP64AGI- -=W6

OT/i.~ Uzca 7T0 8 e Usea 7-4 cOvt-A7 GAAW&6&,
TmAr Is ft',Ao*_ We'rAt/ES ONl 7N/E

/AjrctW WA.L OF 7 4cr WuJ( &S - 4( S6*16US
LSAkS.- S4?It 4  C4AtCQE7r& &s7-FI4AAt/GN GAN

CKkrELO*& WA.L 8b7-# OP-rt#,~i 6'UWTrf

11) CPeration Procedures (Lake Level Regulation):

WATAR Su&kqcf M$N A7',1A6 AS 4,qS f)Sff

Fo& NwL~E&- G&eA-rrcKQI



APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEEING DATA AND COMPUTATIONS



N\AiN 614L ̂~

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA: )SGS
D4 UM,
Elevation Surface Area Storage Capacity

(ft.) (acres) (acre-ft.)

1) Top of Dam __,___ _______ 11413

2) Design High Water
(Max. Design Pool)

3) hinWsv Spillway
Crest ______ ___7C___ I________

4) Pool Level with
Flashboards I cg's 93___,_+ 170

5) Swogs 
S (_ 

310

DISCHARGES
Volume
(cfs)

1) Average Daily U)/N V )AI

2) Spillway @ Maximum High Water z _______

3) Spillway @ Design High Water

4) Spillway @ Crest Elevation ________

5) Low Level Outlet- R4G&OhG-?t RI-o4 (UP6#-&A

6) Total (of all facilities) @ Maximum High Water s',j "

7) Mximum Known Flood

8) At Time of Inspection 1IAS((



CREST: ELEVATION: _______

Type: EA p V/ Nov.- GvekFeawj -4smeNW

Width: /+___ _ _ __ _ _ Length: 0___ __ __ __ _

Spillover MASONRY/ 9014S&Jjq9 - CriOM

Location CENrir O1F alAPA

SP ILLWAY:

______ _____ ______ _____ Elevation _ _ _ _ _ _ _ _ _ _ _ _ _

CaNcV&ET& *~~,& ObA~NV OERF40WA Type _____________

Z / ~~~Width _ _ _ _ _ _ _ _ _ _

Type of Control

V ~~~Uncontrolled ______________

Controlled:

2 FL TNs# ofa&s Ai~'tass Cam- Type _____________

(Flashboards; gate)

____ ____ ____ ____ ____ ___ Number _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Size/Length ____________ _____

Invert Material ________________

Anticipated Length
of operating service ______________

___ ___ ___ __ ___ ___ ___ __Chute Length _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

__________________Height Between Spillway Crest____________
& Approach Channel Invert

(Weir Flow)

a



NYDRONM ROLOGICAL GAGES:

Type:UG GAGp Of73CC

Location: r.C~ go(4 dO 1ziat gC e d4 g

Records:.

Date - Apiu lt.A g

Max. Reading - U 0SoC-! &f

FLOOD WATER CONTROL SYSTEM:

Warning System:NQJ

Method of Controlled Releases (mechanisms):

93-35-40(/80)



DRAINAGE AREA: 60 ~ .M'

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Lanw use - Type: Awk6N(Af 1AI( 40V77A*JY

Trrain-Relief: SrCh'EP 70 (K 64t

Surface - Sol: Gr,4IA, 74

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

Potential Sedimentation problem areas (natural or mmn-made; present or future)

Potential Backwater problem areas for levels at maximum storage capacity
Including surcharge storage%

Dikes -Floodwalls (overflow Snon-overflow )-Low reaches along the
Reservoir perimeter:

Location: NAtiA1

El evat ion: ___________________________

Reservo Ir:

Length 9 Maximum Pool___________ ______(Nl)

Length of Shoreline (5Spillway Crest)__________(us
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STRIUNS TRIKItARtY TO ST. LAWRiNCE RIVii 43

04273S00 SARMAC RIVER AT PLATTSBURG. NY

LOCATION.-*Lat 44*40'S4". long 73*20010n. Clinton County. Hydreoleic Unit 0201000, on right bank at Plattsburgh.
900 ft (103 .) downstream free Imperial Paper sd Color Corp. d=. 3.0 a1 (4.8 a) upstream fron muth, ad S.5
ai (6.9 ka) dowatrean freo MNd &rok.

DRAINAGI AIA.--60S W1 (1,$7S Ai). Prior to NOv. 12. 1919. 607 W1' (1,73 kei).

PERIOD OP INCOR.--March 1903 to September 1930. October 1943 to current year. Published as "near Plattsburgh."
1903-30.

REVISED RECOROS.--WSP 34S: Drainage area. ISP 394: 1909-10 (nmthly discharge only). WSP 1387: 1907-9.
WSP 1437: 1909 (mil

m
m daily only).

GAG.--Natr-stage recorder. Datum of gage Is 159.74 ft (47.470 a) National Geodetic Vertical Datum of 1929.
Prior to Nov. 12, 1919. noarecording gage and Nov. 12. 1919 to Sept. 30, 1910. water-stage recorder. at site
I.S 

-
t (2.4 ha) upstream at different datum.

REMUS.--Records good except those for winter periods, which are fair. Considerable diurnal fluctuation caused by
sower and Industrial operations. slight regulation by storage in per and er Saranac Lkes adesewhere.
b iT er, city of Plattsburgh diverted as average of 3.43 ft/s ( .097a'l/s) from eraac River an& Head and
vest Brooks. tributaries above station, for municipal supply. About I fts/s (0.029 n-s) diverted from Great
Chasy River beas into Saranac River for water supply of State Institutions at Dannonera.

AVERAGE DISCHAROG.--63 years, 835 ft'/s (23.69 a'/s).

EXTRES FOR PERIOD OF RECORD.--Maximum discharge. 11.S00 ft3/s (326 3/s Apr. I. 198. from computation of flow
over doe and through waste gates and powerplant; minimm daily. 3.6 ft /s (0.102 a /s) Jun 26. 1979.

114ES FOR CURRENT YSAR.--Maxinu
m 

discharge. S,930 ft$/s (16 *l/s) Apr. 3, gage height. 7.92 ft (2.414 a);
minimum Se height. 0.64 ft (0.19S a) June 24; mininun daily discharge. 3.6 ftl/s (0.102 ma/S) June I9.

OISCHADOE IN CIJOIC FET PRIt SECOMD. WATIPt 70* OCTOBER 109 70 TOEPTEER 1070
MEAN VALUES

Day OCT NOV DEC JAM rem M0' A MAT JUN JUL. A1 uEp

A 3M SW1 279. 303 592 94" we as"e 1ax so "1s 9s
3 3 32 249 69? 443 6469 314 I19 lif0 99 a" 34

3 297 922 201 Il0 390 "m 40 it0 990 13 307 .73
4 93 32 " 1090 3 1 592 2700 3o40 a 1ax 463 WO.

S 449 13 221 90 .s6 72s. 3190 10 79I 142 371 40

9 3106 00 261 " a - m 71100 397 e SAY a --
7 44 S13 292 1" 94 040 2419 1600 737 106 40 1400
a 400 51O 502 964 590 169 t160 1500 711 90 320 540
o 470 5US 43 993 90 I0 10 1440 693 O a" I3"

10 400 519 46 939 92 1150 19 129 901 97 21 7
is "a no 668 Se TaO 11O$ 1m 13% Ga 67 311 399 44U 503 a" 9 140 1730 10 903 6 0a" a0
12 31 430 673 111 90 38 12 139 957 so 20 011
13 411 47 402 790 50 110 130 3n 633 05 59 M
14 399 G sea 729 70 139 1040 it 59 4 37 74
1s 31 1 SAO 8,04 "140 1 30 3170 14 57 S a" I03S

16 99 a Se1 893 3" 179 rM 1120 40 42 305 040
17 97O 7,9 5023 9 0a0 " 1 3 1030 313 811 364 093
is 9"3 933 49 16 79 " 470 003 an 6 6 40247 321 9"7
1 O Isi0 740 403 97 46 1039 2220 740 49 4i1 201 M
s0 S00 5 26 a" 611 to" 3210 1 7 137 363 309 m

2 717 13 231 in3 S1G 1350 30 734. 4 -36 303 75
U 099 G1G so 775 440 1S00 at"0 7 6 237 744
23 04 407 524 990 677 160 2150 GAG 79 233 an0 71
116 933 992 407 793 mm2 336 " 310 99 16 Sell 902
as SIR 530 n 007 66 4300 999019641 PN Sa 809 20 ISM

SO 4*0 40 1139 In 134 4300 am 10110 3.9 on - 00
27 327 4.73 S19 75 3 2499 2190 l610 7 3a9 903 on2
as 33? IS GAG M1 73 540 390 31"9 111 a3 3IG m 5on
30 *9 330 113 735 - 390 3299 1140 Go 297 09 9*0
30 39 297 900 7RS, - 369 300 I3s" Of m3 534 9
31 916 - 516 663 3900" 1300 - 300 905 -

MAW, 37995 se 154 3743 33ae 15926 9095 75070 30 13771.7 900 3ism 399
NEAR 379 536 462 Its, 343 192 3as3 ART? 940 316 20 I0O
WAR II3I* I3E 1110 13*0 7" 4300 4990 34 S32T 407 63 1400
AMo 346 3S6 149 563 411 962, 1730 "19 3.4 42 3"o as

CAL TO 307 90768 24962.0 NEA 959 sun 4736 4M4, TO
III TO I070 MAL8 20431.7 MEAW 6451 PAR *99 3.9
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STRUCTURAL STABILITY ANALYSIS

This analysis was based on an approximate cross section of
the spillway section shown on a 1913 Conservation Commission inspection
report. A normal analysis was performed including both overturning
and sliding analyses. Since the foundation conditions were unknown,
full uplift was assumed at the upstream toe, decreasing to the tailwater
pressure at the downstream toe.

ANALYSIS CONDITIONS

1. Normal conditions; 2.5 feet of flashboards in place;
water surface at top of flashboards

2. Water surface at spillway crest (no flashboards) with an
ice load of 5,000 pounds per linear foot

3. Flood flows; water surface at top of embankment section;
7.8 feet above spillway crest

4. Normal condition as in case No. 1, with a seismic
coefficient of 0.10.



STABILITY ANALYSIS PROGRAM - WORK SHEET ,

INPUT ENTRY ANALYSIS CO OITION
1 2 3 4 5

Unit Weight of Dam (K/ft
3) 0 2, 3 4T 5

Alaea of Segment No. 1 (ft2) 1 z- s g - , &2,

Distance from Center of Gravity 2 1 (3 /3
of Segment No. 1 to Downstream
Toe (ft)

Area of Segment No.2 ft 2) 3 6 6 0 0

Distance from Center of Gravity 4 ' q 9
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft 2 ) 5 7 5 75 -75 *
Distance from Center of Gravity 6 5
of Segment No. 3 to Downstream
Toe (ft)

Base Width of Dam (Total) (ft) 7 is /

Height of Dam (ft) 8 7?Z- Z. Z z -

Ice Loading (K/L ft.) 9 5 --

Coefficient of Sliding 10 0.6s o,65 06 0.

Unit Weight of Soil (K/It3 ) .O

Active Soil Coeflicient - K 12

Passive Soil Coefficient - Y4p 13 -

Height of Water over 14 --

Top of Dam or Spll.a-y (ft)

Height of Soil for Active Pressure (ft) 15 - -

Height of Soil for Passive Pressure (ft) 16. - -

Height of Water in Tailrace Channel (ft) 17 2 a a
Weight of Water (Klft3) 18 0,06t4 OOGrz, (306zy O,O 6z'

Area of Segment No. 4 (ftl) 19 -- -

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe (ft) 20 - * -

Height of Ice Load or Active Water (Vt) 46 Z'.5 Z?.- Vzq. Z,!
(does not include 14)

Seismic Coefficient (g) so - -,

RESULTS OF'ANALYSIS

Factor of Safety vs. Overturning O.I 0,74 O.%g

Distance Frodl Toe to Resultant -q' -3,4' -€. -Z.16

Factor of Safety"vs." Sliding 0... o,6.5 o.s

- 1C
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.NC'".'="  A'c * fl..1, out one of these forms as completely as possible for each dam in your district, return it at once to the

- Crlm. son. Albany.

SrATE OF" New YORK

CONSERVATION COMMISSION
ALBANY

DAM REPORT

C_:%';xrv~i'O'; (O.M.MISI.'\.

l41/

..) I ION .. I.ANI. \ \. r::i/.

.1'" .,, -e t. f,,h.wi ,rin rel.aton to the structure known
-P • t' , ak tid. I 'll"ji. : "'ifr . r ct r

,V, .T-,).:! ,.-' 2d,. ¢,.x

. in t il g .. ... .. , O............ . ... ..................

S. ... fr,. m the Village ,Cit: of . ..................
"l"',,,"ir . ..., - €-" -tream from the d',am, t Lt -f/q 44.**-.

. .... ...... ........ d .

"1 " ,. .. d P r P,;ls Inc. fla'burq,
T[he dam i. now niwred by . .................. "

* , ,..id 'c,- ,,iflt 'I, C." about t"Ie ycar., and ta. e: te.. ,1- ic-.;dz-ed yr reconsuua. t

,no,,i i, the yc:.trn t ~ i s... .. .. il'/ ( f..

* .As it no' stands, t::c .pilhv :ortifn ,' hi. da. i tuil: of. ...... .... . .... ...........

O W ( ... . n. .... . , . ."

,A. near!. x" I can l.a,'. the c..uracter ,) the foundatirni bed under the pillwa-.! portion

.. .. .. l ., ..m i. .......... art undcrthe remaining portions such

. . .. . n be . . .. . .......... .
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The total length of this dam is.._C .. ../ ee. The spillway or waste-

weir portion. is about........ 3.. ......... .......... eet long, and the crest of the spillway is

ftbout .. z ,1 .. .................... .......... feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be

:ied f,r drawing off the water from behind the dam, are as follows: '- "' - E #d

State briefly ,~ iI. space 6 elow, whether, in your judgment, this dam is in good condition,, or bil €oaditio2, deicribing particularly

'ny a:ks er cracks wh-ch you may have observed.)

*00

,'-'-4, H i Z

A--" C42"

i~. jr t A e

Reported by.. ..... .-...(4& A- -

- . . . . L . / -t d

(SEE MIER£1 SIDB

.......(L

' !f

... .. eportedi b- '41w.. ... . cti. c



414

a tLe space below, make one sketch showing the form and dimensions of a cross section through the spiliway or waste-weir of this
darn. ard a second sketch showing the same information fo a cross section throuoh the other portion of the dam. Show par-
tcu! rly the 'reatest height of the dam above the stream bed, its thickness at the top, and thiskness at the bottom, as nearly as
you can learn.

It 2
• .• 

, 2 ' • • - \

I L

-,

':,.': -e!a , I .i , : 'hkrj s ec , .,owin the geaer~l pian ei 'he darn, and i app .-oximate position in relation to 'uildings or

K

(L L d .L ' •

7-~



Fill tit a form as comllete as po;sibl foi .ach dam in your district and send to State
( l,,rs, .t-on Commission, Albany, N. Y.

Nqmnc~ and address (if 'ownerS AP&Arr

' 2. v . c on, stniction ...-............... ........ ..............................................................................................

. ' ,-s •- ir pou t, l w ater. _4 P. d.t. 7- .. ................................................................................
~. Dr~t..............................

i ~ ~N.th t- r ,' f f . a t ,,l & ' spill .. ...... .. .... .. ........ .......................... .......... ..............

1.,41 ' anid depth blow '1,1! / 0-.- ...........

. ',, .7-,:t,.rl of -la : . s i l n w aste .. . - ... ............. .... ............. .. ..................... ,..............

, , ,~ f .,'-' a d de t ~e m , m .. - / .. ........ ... . ... . ......... ..... .......... ........ [ :

hI I .cation .6 ........ ,

". , .'t.lov.l W(Ii- aild ct , laii, wit Ii great,-"t heights and top thickne- ,

.' . ',S. ,,( )pVqtC Aik 4kett.I, g,'cral ;.I'a of ,l;an and give distance fron, I
S. M , t; i tribit'arv stream.

.- It

-"-

/ , (

IL-' I

.. ... ...... ..... ... .
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